INTRODUCTION
From about early July of 1998, an extensive coral bleaching event occurred on Japanese coral reefs. The corals of even non-reef al coasts of southern Kyushu, like Amakusa Island (ca. 32° N), Kagoshima Bay (ca 31° N), and Tanegashima Island (ca. 30° N) were affected.
The affected areas extend from the above-mentioned areas to Yonaguni Island (ca. 25° N) near Taiwan, from the surface down to the depths greater than 35 meters. It is urgent to make clarify the extent of the bleaching impact on the Japanese coral reefs.
In response to this, several government agencies organized survey teams towards the end of 1998. 
AND 1998 EVENTS OF SESOKO, OKINAWA
On Okinawa in the past we had several bleaching events, for instance, in 1980 (Yamazato 1981 ), 1983 (Kamezaki and Ui 1984 ), 1987 (Tsuchiya et al. 1987 ), 1991 (Imai 1992 ), 1993 (Environmental Science Center of Okinawa, 1994 ), and 1994 (Fujioka 1994 .
In addition, weak bleaching was detected on some coral colonies during the summer of 1988 , 1992 , 1995 , and 1996 November, 1980, and January, 1981. According to these surveys, over 40% of the coral colonies bleached during August to September, 1980 , up to 30% corals died during September, 1980 to January, 1981 , and about 10% recoverd in November and January, 1981 (Table 1) . Corals most susceptible to bleaching were the Pocilloporidae (Seriatopora, Pocillopora, and Stylophora)
, followed by the Acroporidae (Acropora and Montipora), and the Poritidae (Porites).
The most tolerant were the Faviidae (Favia, Favites, and Goniastrea), in addition to Psammocora contigua. The number of corals that died due to bleaching was about 30% in 1980, whereas it was estimated to be 90% died in 1998 on the same reef section. The coral species affected included almost all species except one, Psammocora contigua which survived the first bleaching event in Sesoko in 1980. In the 1998 event, the corals which survived until late October were very few and included such species as P. contigua, Goniastrea aspera, Leptastrea purpurea, Galaxea f ascicularis, Lobophyllia corymbosa, Porites lutea, and some soft corals. Although we do not have quantitative data, we can easily tell that this is the most severe bleaching event on record.
Roughly speaking, about 90% of the hard corals were dead on the reef flat.
Some interesting observations were made on the reefs of Sesoko Island in 1998. Colonies of Porites lutea and other species bleached slowly. Two massive P. lutea colonies side by side, showed one colony bleached, but the other not bleached. Unfortunately, no subsequent observations were made. There was another individual of Porites, the side of the hemispherical colony was white whereas its top did not bleach. It is easier to explain, if it is the other way around (See Nishihira and Higa, this volume). When Sesoko reef was revisited in May, 1999, the fragments of Goniastrea aspera were found in abundance above low tide. In addition, in the same habitat, many juvenile colonies of Acropora were found. From their size, it is assumed that they settled there in the spring of 1998 and survived the bleaching event. It is puzzling how they could survive the bleaching event under such harsh environmental conditions in the low tide zone, while all the adult population of Acropora were almost completely disappeared.
The depth to which bleaching affected the colonies was four meters in 1980 in the Sesoko and nearby reefs. The greatest depth affected in 1998 was over 35 m at Maeda point, central Okinawa.
In observations made in a commercial submarine, about 40%, in coverage, of corals were estimated as bleached in October 8, 1998.
EVENT OF OKINAWA ISLAND
The extensive bleaching of 1998 were associated with high sea water temperature. According to the data provided by Okinawa Pref ectural Fisheries Research Station, sea water temperature off the southern tip of Okinawa Island ( 25° 58' N, 127° 42.5' E) was nearly 30°C from the surface to 50 m deep on July 20, 1998, while it was from 27.3 (surface) to 27.0°C (30 m depth) on July 14, 1997. On some reef areas, surface sea water temperatures (SSTs) varied from 30 to 33°C in 1998, whereas in 1980, SSTs ranged from 29 to 30°C on outside coral reefs and reached 30 to 32°C on the reef flat during the day-time low water. These data show that the difference between the 1980 bleaching and the 1998 bleaching were caused mainly by the difference in SST. vertical to shore on coral reefs of 8 coastal stations of Okinawa Island in 1998. The corals of category "recently died" can be regarded as those died due to bleaching and those "died for long" which means those dead for a long time as those died before this bleaching event. "Total" means the coverage in percentage of both living and dead corals combined, the difference betweenn these figures and 100 representing the area of barren rock. Each value represents an average of five 2x2 m quadrats placed along a line from the coast to the reef-slope (about 10 m deep The quadrats are located in (1) moat, (2) reef flat, (3) reef edge, (4) upper slope and (5) on the lower slope. The depth of the moat and reef flat ranges from 1 to 2 m, and that of the lower slope ranges from 8 to 13 m. Table 3 shows quite an irregular pattern of distribution of healthy coral assemblages. Such an irregular spatial distribution of corals subjected to bleaching may be a special feature of the coral populations of this island in relation to bleaching.
In Table 4 , the order of susceptibility to bleaching is shown in terms of percentage of healthy individuals of each genus encountered in the 1998 survey of the Research Institute for Subtropics.
In this table, "healthy corals" corresponds with the combination of "healthy" and "partly healthy" . The order of susceptibility to bleaching shown in Table 4 corresponds to that of the 1980 event shown above and in Table 1 
